Commentary: critical questions, misconceptions and a road map for improving the use of the lymphocyte cytokinesis-block micronucleus assay for in vivo biomonitoring of human exposure to genotoxic chemicals-a HUMN project perspective.
The lymphocyte cytokinesis-block micronucleus (CBMN) assay has been applied in hundreds of in vivo biomonitoring studies of humans exposed to genotoxic chemicals because it allows the measurement of both structural and numerical chromosome aberrations. The CBMN cytome assay version which, apart from measuring micronuclei (MN) already present in cells in vivo or expressed ex vivo, also includes measurement of nucleoplasmic bridges (NPB), nuclear buds (NBUD), necrosis and apoptosis, is also increasingly being used in such studies. Because of the numerous published studies there is now a need to re-evaluate the use of MN and other biomarkers within the lymphocyte CBMN cytome assay as quantitative indicators of exposure to chemical genotoxins and the genetic hazard this may cause. This review has identified some important misconceptions as well as knowledge gaps that need to be addressed to make further progress in the proper application of this promising technique and enable its full potential to be realised. The HUMN project consortium recommends a three pronged approach to further improve the knowledge base and application of the lymphocyte CBMN cytome assay to measure DNA damage in humans exposed to chemical genotoxins: (i) a series of systematic reviews, one for each class of chemical genotoxins, of studies which have investigated the association of in vivo exposure in humans with MN, NPB and NBUD induction in lymphocytes; (ii) a comprehensive analysis of the literature to obtain new insights on the potential mechanisms by which different classes of chemicals may induce MN, NPB and NBUD in vitro and in vivo and (iii) investigation of the potential advantages of using the lymphocyte CBMN cytome assay in conjunction with other promising complementary DNA damage diagnostics to obtain an even more complete assessment of the DNA damage profile induced by in vivo exposure to chemical genotoxins in humans.